Aortic endothelial cell morphology observed in situ by scanning electron microscopy during atherogenesis in the rabbit.
The morphology of endothelial cells during the induction of atherosclerosis in the descending aortic arch of the hypercholesterol rabbit was studied in situ by scanning electron microscopy (SEM) following silver staining, fixation at physiological pressure, and air-drying of specimens- The earliest deviations from normal endothelial morphology were observed 3 weeks after starting to feed a semi-synthetic diet containing 20% beef fat and 0.2% cholesterol. These were (1) the occurrence of brightly silver stained (argyrophilic) cells, (2) areas of irregularly shaped cells which were often larger and more weakly stained than normal cells and (3) increased incidence of stigmata and stomata associated with the irregular cells. After 6 weeks of hypercholesterolaemia, similar changes were present in the endothelium, but were often also associated with sub-endothelial swelling. These represented the first atherosclerotic lesions. Following 12, 20 and 24 weeks of hypercholesterolaemia, larger raised macroscopic lesions were observed which were always endothelialized. Endothelial morphology and lesion topography suggested that early fatty streaks were composed of numerous focal swellings. In addition to the abnormal endothelial morphology noted at 6 weeks, endothelial cells overlying more advanced lesions became rounded in outline.